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ABSTRACT

Several of the highland sites have been deleted from
consideration as potential Apollo landing sites and several
others require additional photography before landings can be
committed. Realization of the possibility that a lower priority
highland site covered by sufficient photography might need to
be evaluated for a highland landing mission led to reconsidera-
tion of a site near the crater Lade.

The Lade area is located approximately 1°S and 14°E
and is covered by Lunar Orbiter III medium and high resolution
photography. The area lies in a highland terrain and is charac-
terized by the presence of broad lineations radial to the
Imbrium basin. Since extensive outcrop and discrete geologic
boundaries are lacking at this site, a sampling of "typical"
terra is probably the most logical scientific objective for a
possible mission to this site. Exclusion of several other
highland sites from consideration for landing missions and more
detailed study of the Lade geology are two factors which might
raise the priority of a landing mission to Lade.
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MEMORANDUM FOR FILE

Introduction

Since some of the highland sites have been deleted
from cgnsideration as potential Apollo landing sites (Tycho,
Censorinus) and several others require additional photography
before landings can be committed (Descartes, Davy), it is
possible that a highland landing will have to be made at an
alterpate scientific site which is covered in sufficient detail
by existing photography. Consideration of this possibility
resulted in the reconsideration of a site near the crater Lade.
The purpose of this memorandum is to outline the geological
characteristics of this site. These should form the basis for
any future discussion of Lade.

Location and Characteristics

The Lade area is located approximately 1°S and 14°E,
about 500 km northwest of Theophilus, 350 km northeast of
Hipparchus and approximately 320 km north of the crater Descartes.
This area lies in the region of the moon about 85 km east of Lade
and in the vicinity of Theon Junior B (Figure 1).

This region was photographed by Lunar Orbiter III and
was designated as Site III-S-10. The location of the photographic
coverage is shown in Figures 2 and 3. These photographs show that
the area has little indication of sub-regolith structural details
or bedrock and few distinct geologic boundaries. A broad north-
west-trending arrangement of the major topographic features
parallels other elements which are radial to the Imbrium basin.

Geology
The geology of this region has been mapped at a scale
of 1:1,000,000(1). Three geologic units have been recognized at

this scale. The rugged terra unit is characterized by rugged
terra topography lacking dominant regular patterns. The terrain
is typically steep sloped with hills and valleys a few kilometers

in width. Milton(l) has interpreted this unit as consisting of a
volcanic mantle of varying thickness probably concealing material
ejected from the Imbrium basin, but still reflecting the subjacent
structure in topographic form. A second unit mapped in this area
is characterized by northwest-southeast trending rolling plains and
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shallow depressions. These features are typical of the
"Imbrium sculpture" radially and subradially surrounding the
Imbrium basin. They may owe their origin to faulting,
fracturing, or deposition coincident with the origin of the
Imbrium basin or they may represent areas reactivated during
subsequent volcanism. The third unit is a facies of the
Cayley Formation and is characterized by low hills, craters,
and irregular depressions marginal to intermediate albedo
materials of the level plains, which are more characteristic
of the Cayley Formation. This facies of the Cayley may
represent areas where a cover of presumed volcanic origin is
thinner or where constructional volcanic features are present.

The units mapped in this area are typical of areas
in the highlands surrounding the Imbrium basin. They probably
reflect a history dominated by the origin of the Imbrium basin
and deposition of the Fra Mauro Formation in the form of a
gigantic ejecta blanket. A combination of deposition and
fracturing at the time of this event produced the characteristic
linear structures associated with the basin. Subsequent volcanism
perhaps related to the Imbrium event but certainly following
closely behind it appears to have deposited material in low-
lying areas (Cayley Formation) and may also have thinly blanketed
positive features. Volcanic activity in this area appears to
have been confined to the Imbrian Period (i.e., post~dating
the origin of the Imbrium basin) but also appears to have oc-
curred prior to the deposition of the majority of surface mare
material. Subsequent cratering and regolith formation generally
obscures detailed relations between geologic units.

The Lade Area (III-S-10) bears some resemblance to
several other Apollo sites. Material similar to the Imbrian
ejecta mapped at the Fra Mauro site may be exposed in this area.
Also, some of the Cayley facies seen here may be similar to
those mapped at Descartes and Hipparchus.

Since extensive outcrop and discrete geologic boundaries
are lacking at this site, a broadly "representative" sampling of
typical terra is probably the most logical scientific objective.
Several large fresh blocky rimmed craters exist in the high
resolution frames, and a mission to the large fresh crater in the
northern quarter of Lunar Orbiter III Frame H-81 (Figure 4)
should at least indicate the depth to and nature of the bedrock
material. Other features of interest in this region include

several well-developed varieties of patterned ground(z).

Another possible landing site (Figure 5) is located
in Cayley type material in the northern part of L.O. III Frame
H-80. This landing point should be close enough to the ridges
so that samples of this material could be gathered.
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The lack of discrete geologic boundaries at this site
lessens the understanding of the history and significance of
this area and places it in a low scientific priority in terms
of a mission assignment for one of the remaining Apollo missions.
Exclusion of several other highland sites from consideration
for landing missions and more detailed study of the Lade geology
are two factors which might raise the priority of a landing
mission to Lade.

Analzses

The Mapping Sciences Branch of MSC has carried out
an evaluation of targets at the III-S-10 site for possible
(3)

lunar exploration missions . Data from these analyses are
summarized in Table 1 and the location of the targets is shown

in Pigure 2.

2015-JWH-kmj J. W. Head

Attachments

References
Table 1
Figures 1-5
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